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Bi-layer plastic -container 

The invention relates to a container of twin-layer plastic. 

5 Background 

Plastic containers for holding different materials, such as food, have been on the market 
for a long time. The problem with known containers is that they do not meet all the 
demands of being an effective food container, e.g. where food is to be both heated and 
eaten, from the same container. An effective food container must be durable towards both 

10 heat and discolouring. If it is not durable towards discolouring, staining, it will be stained 
during use, and thereby limit the number of times it is possible to use the container, since 
service/cooking of food on a stained foundation, will be considered both unhygienic and 
unappetizing. The container should also be usable in microwaves and ordinary ovens, and 
be able to be washed in dishwashers. It should therefore be chemical resistant towards 

15 dishwashing liquids of different kinds. As it should be used at least 20-30 times, the colour 
should not fade either. In addition, such a container should be simple and economic to 
produce, and meet applicable standards from, for example FDA and BGA. 

For a long time, different materials have been tried in order to produce such containers, 
until now, no materials with satisfying qualities have been found. No known materials are 

20 both satisfyingly heat and stain durable. 

Object 

The main object of the present invention, is therefore to provide a container that can be 
used as an effective food container, especially for food which is to be heated. It is a 
25 particular object to provide a container that can withstand high temperatures, so that it may 
be used in an oven, but that also can be produced at reasonable costs. 

The invention 

The object is fulfilled with a container according to the characterizing part of patent 
30 claim 1 . Further features are given in the dependent claims. 

The combination of the materials which are used in the container according to the 
invention, results in a container that meets all demands of an effective food container. 
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Example 

The container will be described hereinafter, with reference to the figures which are 
illustrative only and not intended to be limiting to the invention, where 
Fig. 1 shows, in cross section, a container according to the invention, 
5 Fig. 2 shows an enlarged cross section of the wall of the container shown in Figure 1 . 

Figure 1 shows the cross section of the container, including an inner layer 1 and an outer 
layer 2 which are in contact with each other along the whole of the container. The container 
is configured with slightly sloping walls, in such a way that it is easier stack, and thereby 

10 occupies thereby minimal space when empty for transportation and storage. 

The container is twin-layered, an enlarged cross section is shown in Figure 2, where the 
outer layer 2 is of a heat durable plastic, such as LCP (liquid-crystal-polymer), aromatic 
polyketones, polyarylates, polyphtalamides or poly(cyclohexylene dimethylene terephtelat). 
The inner layer 1, i.e. the layer which in use, is in contact with the food, is of a plastic that 

15 is durable towards discolouring, staining, for example polyetherimide, polyphenylsulphide, 
polyethersulphone or polysulphone. 

Containers with the outer layer 2 of one of the stain durable materials which are 
mentioned above, and the inner layer of one of the heat durable materials which are 
mentioned above, can also be made. However, it will not be possible to use these several 

20 times, in any case not 20-30 times. This is due to the fact that the heat durable material is 
not stain durable, and stains that are difficult to remove will therefore occur. 

The ratio between the layers can be varied, and the characteristics of the container will 
vary accordingly. With a thin inner layer 1 , the container can be used fewer times, and it 
will stain easily. If the outer layer 2 is reduced, the container will only withstand low 

25 temperatures, and if it is increased, the temperature resistance will increase accordingly. 
The ratio between the layers can be varied, but each layer 1,2 must at least be 0,3 mm thick, 
and the total thickness of the container wall must be at least 1 mm. The optimal thickness of 
each layer is about 1,4 mm, and the total thickness is optimal between 2,5 and 3,0 mm. 
A container according to the invention can be produced by moulding one of the layers, 

30 and then spraying or moulding the other on top. When the second layer is laid over, a thin 
layer of the first layer will melt on the interface 3 (contacting surfaces), and the materials 
will blend somewhat in a thin layer. The individual molecules will therefore get close to 
each other, and a strong bond between the layers will be obtained. The bond will be a 
combination of melting together, and chemical binding. 
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In case the second layer moulds over, the first layer will be moulded in a first mould, and 
then transferred to a second mould, where at least one part of the mould is a little larger 
than the first mould. The first layer will be fastened to the part of the mould, having the 
same size as the first mould, and the other layer will be moulded in the space which is 
5 created between the first layer and the mould. 

The containers which are shown in the figures were performed by moulding the first 
layer at 400 °C. Then it was cooled to the right demoulding temperature (160°C) before it 
was moved to a new organ, which moulded the second layer over, at 330°C. After cooling, 
the container was finished, and could be used. 
10 The container can withstand large temperature oscillations, and therefore it is preferable 
if the expansion coefficient for the two materials which are to be connected, are quite even. 
However, the chemical/thermal bond at the interface 3, is probably so strong that the 
container will not split even if it is produced from two materials with different expansion 
coefficients. 
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Claims: 

1 . Container of twin-layer plastics, especially for use in catering, 
characterized in that 

- the inner layer (1) is chosen from one of the plastics which is durable towards 

5 discolouring; polyetherimide, polyethersulphone, polysulphone or polyphenylsulphide, and 

- the outer layer (2) is chosen from one of the plastics which is heat durable; liquid- 
crystal-polymer, aromatic polyketone, polyarylate, polyphtalamide or poly(cyclohexylene 
dimethylene terephtalate). 

10 2. Container according to claim 1, 

characterized in that the heat durable plastic is poly(cyclohexylene dimethylene 
terephtalate). 

3. Container according to claim 1 or 2, 

15 characterized in that each layer is at least 0,3 mm thick, and the total thickness of the 
container wall is at least 1 mm. 

4. Container according to claim 3, 

characterized in that each layer is about 1,4 mm thick, and the total thickness of the 
20 container wall is 2,5 to 3,0 mm. 

5. Method for producing a container according to any of the preceeding claims, 
characterized in that firstly, one of the layers is moulded, and then the other layer is 
moulded or sprayed over. 
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